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Introduction
Plants are important in our everyday existence. They provide 

our foods, produce the oxygen we breathe, and serve as raw 
materials for many industrial products such as clothes, foot 
wears and also provide raw materials for our buildings and in the 
production of bio-fuels, dyes, perfumes, pesticides, adsorbents 
and drugsetc. Rahmatullah et al. [1].

Medicinal plants have been used in healthcare since time 
immemorial. Studies have been carried out globally to verify 
their efficacy and some of the findings have led to the production 
of plant-based medicines Sofowora et al. [2].

Since the advent of modern allopathic medicine, over 90% of 
traditional medicine recipes remedies contain medicinal plants 
Sofowora et al. [2] the use of traditional medicine (inclusive of 
the use of medicinal plants for cure) declined to a considerable 
extent. However, in recent years, traditional medicine has 
made a comeback for a variety of reasons including side-effects 
and toxicity of modern synthetic drugs, evolution of multi-
drug resistance microorganisms, and the inability of modern 
medicine to find effective cures for a number of diseases.  
Landolphiaowariensis (Family Apocynaceae) is one of these  

 
plants found in the savannah forest, about 100m in height and 
1m in girth. It can be found in west Cameroon, Guinea, Sudan, 
Uganda, Southern Tanganyika and West Africa region. Of all 
species of Landolphia, Landolphiaowariensis is the commonest; 
it is commonly called vine rubber and known locally by various 
names in Nigeria: Ibo-Eso/Utu, Yoruba-Mba and Hausa-Ciwo 
Galadima et al.[3].

Diarrhoea is an etiologically diverse condition unlike some 
other infectious diseases such as tuberculosis, HIV/AIDS and 
malaria since it is caused by a variety of enteric pathogens 
including bacteria, viruses and protozoa Tannaz et al. [4].

Oral rehydration therapy has been the key strategy for 
effective management of diarrhoea but was met with little 
success. There are also attempt in the past to develop vaccines 
against diarrhoea causing organisms that receives little or no 
encouraging responses in developing countries Tannazet al. [4]. 
Hence, the focus on medicinal plants which was widely believe to 
be a source of  developing cost effective alternative approaches 
for treatment of diarrhea. Medicinal plants have recently gained 
popularity as prospective anti-diarrheal agents as can be judged 
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Abstract

The phytochemical screening and the antidiarrhoeal activities of the crude extracts from the leaves Landolphiaowariensis were carried out 
using standard methods. The results of the phytochemical screening showed that the plant contained alkaloids, saponins, tannins, flavonoids 
and glycosides. The results of the antidiarrhoeal screening of the crude extracts showed that Landolphiaowariensis exhibited zone of inhibition 
ranging from 15 mm to 35 mm against test microbes. Ethyl-acetate extract of the Landolphiawariensis being the most active fraction was subjected 
to column chromatography, leading to the isolation of single compound that showed a high activities (zone of inhibition from 8mm to 32mm) 
against these causative agents of diarrhoea (Salmonella Typhi, Shigella dysentriae and Escherichia Coli respectively). Spectroscopic analysis of the 
isolated compound using 1HNMR, 13CNMR, IR and GCMS showed that the compound was Cis-9-Octadecenoic acid. The result of this works therefore 
showed that the extract from the leaves of Landolphiaowariensis could be used for the treatment of diarrhoea and other diseases caused by 
targeted microorganisms.
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by the number of studies that have been taken to search for 
alternative cure for diarrhea. The research is aimed at assessing 
the anti-diarrhea properties of Landolphiaowariensis with a view 
of isolating and characterizes the most active component of the 
plant that can be used for the treatment of diarrhea.

Experimental 
Sample Collection

Ariel part of the plants were collected from Doka area of 
Kachia Local Government area of Kaduna state, and identified 
by Mallam Musa at the Herbarium of Biological Sciences 
Department, Faculty of Science, Ahmadu Bello University 
Zaria, Nigeria. A voucher specimen with a number 901442 was 
deposited in the herbarium.  

Extraction of the Sample
A portion (200g) of powdered Landolphiaowariensis was 

percolated into 450 cm3 of methanol for two weeks, and then 
filtered. The filtrate was evaporated at 400C using rotary 
evaporator and the extract allowed to dry and weighed. The crude 
extract of Landolphiaowariensis was then dissolved in 10cm3 of 
distilled water and transferred into a separator funnel. Equal 
volume of petroleum-ether was added, and the resulting mixture 
was shaken thoroughly, and allowed to stand overnight for the 
two layers to separate. The two layers were separately drained 
off, and the procedure was repeated until all the petroleum ether 
soluble fraction were completely remove, and finally the two 
layers were evaporated separately using rotary evaporator, the 
same procedure was repeated using ethyl-acetate and methanol, 
three crude extracts were obtained at the end of the extraction 
processes (petroleum-ether, ethyl-acetate and methanol crude 
extracts respectively). 

Phytochemical Analysis
The phytochemical analyses of the crude extracts were 

carried out using standard methods Sofowora [2].

Antimicrobial Analysis
The antimicrobial screening of the crude extracts was carried 

out using agar well diffusion method described by sofowora, 
1993 Trease and Evans [5]. The most potent extract was 
subjected to chromatographic analyses leading to the isolation 
of a one compound having antidrrheal property against the teat 
microbes.

Results and Discussion
The result of the phytochemical screening of the petroleum 

ether, ethyl acetate and methanol extracts of  Landolphiaowariensis 
(Table 1) showed that they contains alkaloids, tannins, flavonoids, 
saponins, and glycosides. Similar observation where made on the 
plants extracts by Nwaogu et al. [6] and El-Mahmood et al. These 
phyto-compounds are known to be effective against diarrhoea 
caused by trypanosome and plasmodium, and possess the ability 
to initiate human physiological activities such as the stimulation 
of phagocytic cells and mediation of tumor activities Garba and 
Salihu [7-10] (Table 1). 

Table 1: Phytochemical analysis on LandolphiaOwariensis Extracts

Phytocompouds Pet-Ether Ethyl Acetate Methanol

Alkaloids + + +

Tanins - + +

Flavonoids - + +

Saponins + + +

Glycosides + - +

Table 2: Results of sensitivity test of the crude extract.

Zone of inhibition in diameter (mm)

PLANT EXTRACT CONCENTRATION Salmonella Typhi Shigelladysentriae Escherichaia Coli

Landolphiaowariensis Ethyl-acetate 2mg/cm3 20mm 20mm 30mm

1mg/cm3 30mm 20mm 30mm

500ɥg/cm3 30mm 20mm NI

250ɥg/cm3 20mm NI NI

125ɥg/cm3 20mm NI NI

Pet-Ether 2mg/cm3 20mm 35mm NI

1mg/cm3 20mm 30mm NI

500ɥg/cm3 20mm 30mm NI

250ɥg/cm3 20mm 30mm NI

125ɥg/cm3 10mm NI NI

Methanol 2mg/cm3 20mm 15mm NI

1mg/cm3 20mm 10mm NI

500ɥg/cm3 NI 10mm NI

250ɥg/cm3 NI NI NI

125ɥg/cm3 NI NI NI

2mg/cm3 20mm 35mm NI
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Table 3: Results of sensitivity test of the isolated extract.

Isolated compound

Concentration Salmonella Typhi Shigelladysentriae Escherichaia Coli

2000ɥg/cm3 32mm 20mm 25mm

1000ɥg/cm3 29mm 18mm 20mm

500ɥg/cm3 20mm 15mm 17mm

250ɥg/cm3 20mm 10mm 8mm

125ɥg/cm3 15mm NI NI

The result of the antimicrobial screening of the extracts 
(Table 2) showed that Landolphiaowariensis exhibited the 
highest activity, with zone of inhibition diameter of 35 mm for 
the petroleum ether extract against Shigella dysentriae, and 20 
mm for salmonella typhi, while it showed no inhibition against 
Escherichia coli. The result also showed that ethyl acetate extract 
of Landolphiaowariensis showed a wide range of inhibition 
against the tested organism [11-13], having highest zone of 
inhibitions diameter of 30 mm, 20 mm, and 30 mm against 
salmonella typhi, Shigella dysentriae and Escherichia coli. This 
observed antimicrobial property is due to the presence of 
alkaloid, flavonoids, and tannin Nwaogu et al. [6] (Table 2).

The result of the antimicrobial testof the isolated compound 
(Table 3) showed that the compound recorded a moderate to 
high antimicrobial properties against the bacteria isolates [14-
17].

At 2000ɥg/cm3, the compound exhibited zone of inhibition 
of 32 mm, 20 mm, and 25 mm against Salmonella Typhi, 
Shigelladysentriae and Escherichaia Colirespectively. At 1000ɥg/
cm3, the compound exhibited activities (zone of inhibition 
diameter of 29 mm, 18 mm and 20 mm respectively) against 
Salmonella Typhi, Shigelladysentriae and Escherichaia Coli. At 
500ɥg/cm3, the compound generally exhibited activities (zone of 
inhibition diameter of 20 mm, 15 mm and 17 mm respectively) 
against Salmonella Typhi, Shigelladysentriae and Escherichaia 
Coli [18-22]. At 250ɥg/cm3, the compound exhibited activities 
(zone of inhibition diameter of 20, 10 and 8 mm respectively) 
against Salmonella Typhi, Shigelladysentriae and Escherichaia 
Coli.

 At 125ɥg/cm3, the compound exhibited activity (zone of 
inhibition of diameter 15 mm) against Salmonella Typhi, while 
it is inactive against Shigelladysentriae and Escherichaia Coli 
at that concentration (Table 3). Various types of fatty acids 
derivatives has been studied by a number of investigators using 
different technique and organisms, this research work further 
confirms the findings of Dilika et al, (2000) that oleic acid was 
active against staphylococcus aureus and Micrococcus Kristine. 
Furthermore, Arthur et al. [23,24] (1961) investigated the anti-
microbial activity of oleic acid and find out that oleic acid has anti-
microbial activity against some micro-organisms (Micrococcus 
pyogenes, penecilliumspp, Escherichiacoli, candidastellatoidea 
etc.) (Table 3). 

Column Chromatography of the Crude Extracts:
A total of seventy five fractions were collected from the 

column chromatography, using petroleum ether: ethyl acetate 
(2:1). The Thin Layer Chromatography (TLC) of the fractions 
indicates that some are similar. Similar fractions were therefore 
pooled and recorded respectively (see Table 4) [25-27]. Fractions 
F2, F3, F4, F6, F7, F8, F9, F10, F12, F13, F14, F17, F18, F20, F21, 
F22, F23, F24, F25, F26, F29, 30, F31, F32, F33, F63 were pooled 
together as they have similar RF values (0.5) and coded E1, 
fractions F11, F15, F16, F35 were also pooled together as they  
have similar RF value (0.6) coded D1, fractions F19 and F28 
were also pooled together as they have similar RF value (0.4) 
and coded C1, fraction F61 was collected separately and has RF 
value of 0.3 and coded B2, while fraction F5 was also collected 
separately and has RF value of 0.8 and coded A1.

Thin layer chromatography of fraction F5 was further 
carried out, and it gave a single spot of RF value of 0.8, indicating 
it is pure, as such; it was recrystallized to further purified the 
crystals and subjected to spectroscopic analysis. Table 4.6 
showed the result of the column chromatography of ethyl acetate 
of Landolphiaowariensis pooled fractions and their weight [28-
31]. The nature of the fraction ranges from yellowish through 
light brown to deep brown sticky solids (Figure 4).

Spectroscopic Analysis of the Isolated Compound

Figure 1: IR Spectra of the isolated compound.

Infra-red spectroscopy (IR) of F5: The IR spectrum of 
compound F5 showed strong absorption at 3308.1 cm-1 which is 
due to OH band of carboxylic acid, 2929.7 cm-1 and 2832.8cm-1 
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are the various C-HSTR vibrational stretching of an alkane, 1416.4 
is due to the presence methyl and methylene groups [32,33]. 
1729.5 cm-1 is due to carbonyl stretching (C=O). The presence of 
methyl group was further confirmed by the presence of a peak 
at 1449.9 cm-1.

Figure 2: 1H-NMR Spectra of the isolated compound.

Figure 3: 13C-NMR Spectra of the isolated compounds.

Nuclear Magnetic Spectroscopy (NMR) of F5: The 1HNMR 
and 13CNMR (Figures 2 & 3) spectrum of compound F5 (Figure 2.0 
and 3.0) was obtained by analyzing the sample on Agilent-NMR 
Technologies [34]. The 1HNMR spectrum (Figure 2.0) recorded 
signals at 7.3ppm being only single; it is assigned to the carboxylic 
(COOH) acid proton (H1), although 7.3ppm is absorption due to 
aromatic proton. A recorded signal at 5.32ppm is the methylene 
proton [H9 and H10]. A recorded signal at 1.558ppm are the 
various methylene protons [H3, H4, H5, H6, H7, H12, H13, H14, 
H15, and H16] in between CH=CH and COOH group and also in 
between CH=CH and CH3 group. A recorded signal 1.314ppm 
correspond to methylene proton [H17] attached to CH3 group. A 
recorded signal at 0.88ppm is the methyl proton [H18].

The 13CNMR spectrum of compound F5 (Figure 2.0) had 
signal recorded at 14.14 ppm which corresponds to the methyl 
carbon (C18). Signal recorded at 22.7ppm is the methylene 
carbon (C17) attached to a methyl group. Signal recorded at 
24.67ppm is the two methylene carbon (C16 and C4) attached 

to a methyleneclose to COOH group, and the other attached to 
a methylene close to CH3 group. Signal recorded at 29.308ppm 
is the methylene carbon (C15 and C5) attached in between 
COOH and CH2=CH2 groups and CH2=CH2 and CH3 groups. Signal 
recorded at 29.438ppm corresponds to the various methylene 
carbons [C6, C7, C12, C13, and C14] attached to CH2=CH2 group. 
Signal recorded at 29.7ppm are the two methylene carbon (C8, 
C11) attached CH2=CH2 group. Signal recorded at 31.918ppm is 
the methylene carbon (C3) attached to CH2 close to COOH group. 
Signal recorded at 33.918ppm corresponds to methylene carbon 
(C2) attached to a COOH group. Signals recorded at 76.420ppm, 
76.693ppm, 77.011ppm, and 77.330ppm, is the deteriorated 
chloroform carbon (solvent use). Signal recorded at 130ppm is 
the CH2=CH2 carbon (C9 and C10). Signal recorded at 178ppm is 
the COOH carbon (C1) [37,38].

Gas Chromatography/Mass Spectroscopy (GC/MS) Of F5: 
(Figure 4) The GC/MS of the compound F5 gave the molecular 
weight of the molecule as 282.4614g/mole; the signal at 222 
corresponds to the loss of C4H12. , the signal at 165 corresponds 
to the loss of C4H8. Radical, the signal at 138 corresponds 
to the loss of C2H4+, the signal at 111 corresponds to the loss 
of C2H4+, and the signal at 83 corresponds to the loss of C2H4, 
the signal at 55 corresponds to the loss of C2H4, the signal at 29 
corresponds to the loss of C2H2. Taking all the above information 
into consideration, compound F5 is interpreted as Cis-9-
Octadecenoic acid. It has melting point of 16.3°C [39].

Figure 4: GC-MS Spectra of the isolated compound.

The result of the phytochemical screening carried out on 
LandolphiaOwariensis and Nuclea latifolia revealed that the 
plants contained Alkaloids, Tanins, Flavonoids, Saponins, and 
glycosides. The crude extract from the two plants are found to 
be very active against salmonella typhi, Shigella dysentriae  and 
Escherichia coli. The result also showed that the ethyl acetate 
extract of LandolphiaOwariensis was the most active extract.

Structural elucidation of 1HNMR and 13CNMR, IR and GC/MS 
showed that the compound was Cis-9-Octadecenoic acid (with a 
melting point of 16.3°C). The compound was found to be highly 
active against the diarrhoea causing microbes, suggesting that it 
may be used as broad spectrum antibiotics in the treatment of 
diarrhea [40,41].
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